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tiot, >£<DMm (A) , (B) . (C) ,H4K««fti:tm. 

^ > # - y mais? ^ fcawraa^ tt mm ttt^DNAH^twjt 

fgU »^**-fc«l&*fc*A1"*a8o 

(B) _LIB (A) A Sftfc*Wffllfe*> S^J^Q^®. 

(O ±jb (b) tw-cs^bt^K<etftfr*e>. itartfifcMrfcft&aeo 
*e> & ae k <^ -c . ^ * * - a $ xmnma 

o 

2 lB*W>*a& RrtTOfe* $ *L^»%IB ! iWi' ^4It^>^o 

iw^5] am*.* w^Rae^fcMWffw^****^^* 
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«&a $ ^^m%tf^f?t * fea-r a 

i o ] nMWfe3k&fr&» 4trw4*s vwtta^-c* & - 1 

, GLP-l (7-36) aiSTs **v»tt, GLP-1 (7-3 6) *>7S/ 
^@B^J<7> l t L < liJMHOT ^ ;|M> a*iRt^OU±tfiO**tfcB*J*fe 
^GLP-liSMtn^f K^3- rtaa^-e**^*** 

wm^awa * &a-r * 
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GLP-1 (7-3 6) &ZW±*<DT$;WBin<0 1i>L<immnT*sWl 
K-f*«ftT-C**ik*«l«ki-*, 2X1*1 3 fclB*©***. * > 

m^m 1 7 ] j^T-fPi* 1 ***^ t -r & > at 1 6 ib 

1 8 1 m&m. i~i7 ov*-r*L^iwiaiRofeag^*^ * *) 

[f^H] GLP-1 (7-3 6) fcav^i^OTSyftKfllOl t 

LP-l»W^f KC^t, 2 6f££:JOV* * 3 4fi5:TX 

A7r/X!iT^7^^:ftU-:T^WJ*tt^GLP-lff# 

o 

[f^2 0l GLP-1 (7-36) ^li^T^WJoUt 
P-lMtt^^Ti-^^^K^ GLP-1 (7-36) ^ GLP-1 (7-3 
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7) X»**i&OC*»T5 K-C*«, »**19WB««>GLP-l«»#o 

*<mkt1-Z>. 9XI42 0fcSB*OGLP-l»*fl* 

M*«2 2] KW*«>BW»*2 fc|B«©T3 yiKW*tt*GLP 

- 1 l§2»#o 

[0 0 0 1] 

(glp-i) o«r«»»#fc*«>3Mffltw*"*« *§mh-c, ram*.* 

[0 0 0 2] 

ii\ ^fl«tt#y iX^^oW^Hb#« ttH 2002-2628 

8 6-S§"&#) > («ilf, G. Jaeger et al., Eur. J. Biochem. 259, 

426, 1999) > 7n7x')>' (D. Chong et al., Transgenic. Res. 9, 71, 20 
00) ^>*w<*K*\ x>^7 7'J> (#|2 0 0 0- 1 0 6 8 9 0f^i) 
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[0 0 0 3] 

JW-R^jWIB-C** («x.tf, E. Stoger et al., Plant. Mol. Biol. 42, 583, 
2000) o ttz, «^6Btt«>1UK«ratti-*»^^<»- i^!)7x;- 

xJf, ^'Jy-XT. Katsube et al., Plant. Physiol. 120, 1063, 1999)^<7) 
(1, 3-1, 4) — p-^/Hfrf— £(H. Horvath et al. , Proc 
. Nathl. Acad. Sci. USA., 97, 1914, 2000)*«>**, i > * 7 T 'J > (D. Ch 
onget al., Transgenic. Res., 9, 71, 2000) K*£SLfc**«> 

[0 0 0 41 

^5t<7)-/D*-^-05pJffl('Wx.t^ T. Katsube et al., Plant. Physiol., 120 
1063, 1999K i^yn^-^-fc^ttH^L-C^^ffil-h^^^^H^ 
t^ffflWiH D. Yang et al., Proc. Nathl. Acad. Sci. USA., 98, 11438 
, 2001). 5 ' IBHtR*aW>#A #H 2 0 0 2 - 5 8 4 9 2*&#) 

, it^f <7)C + G^*^*3i<k(H. Horvath et al., Proc. Nathl. Acad. Sci 
. USA., 97, 1914, 2000) > /Nfttf^«>Wr v^^ftflnC®!*-^ #W 2 0 0 

0-50456 7^m.)m, ^mtmm\^±.^m-r^m^mtjm^mofix 
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_bLfcClfc:&*#£$*L-CV*& (#H2 0 0 2-5 8 4 9 2fM) o L^Lft# ? 
[0 0 0 51 

GLP-1 (Glucagon like peptide-1) MU ^JRflJLfc J: flMflflf J: 

■Cv>&*», *W^J£* , v>t>tLTv^ e GLP- l^jOHHt±> GLP-1^ 

tLtv^ 0 L>L&ri s <^ GLP-l^ffi14^#(i> GLP-1 (7-3 6) T 
U'^v^GLP-1 (7-3 7) <D#V GLP-lOlP 

(DPP-IV) »cio-C«*«r$»t, »tt#«»l* f l-2^fc*#lw«v^fc^ 
[0 0 0 6] 

o iiif, 8^7 5 ymgJHilS#(Diabetologia 41, 271-278, 1998> Biochem 
40, 2860-2869, 2001) . N*S»i5 J: tfC5fe»T 5 yflfcOU^flc (WO 9 8 0 8 
8 7 1 * if) > 3 4{££A r gKg&L2 6fiLys Clifel^fA LfclW 

# (wo 0007617) , Rzmn&&frm.&T$ snm&Kx&mmfc (w 

0 9 9 4 3 7 0 5^ W09 1 1 1 4 5 7) Tfc£o £fc> ST^^^fWI^ 
4fejfe3l&S*SiJ<alll3k *6v»liGLP-l#7^ h JfiL4«#M«8 
Ogv* h ft^fiSfcO-g-j&E x e n d i n - 4 T?0&ltSI<*>P83& CAm J Physiol 2 
81, E155-E161, 2001) ^ft?tLTV^ 0 Lj&>U Z.tibl$mW)X&*) , MM 

<DpjB*mm-t2> t mm^m^x^^ ti&m®.G lp-i 

& o 
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[0 0 0 7] 

#PjS 2000-504567 ^^.o 
#P 2002-58492 -^2r$Ro 
#12 0 0 2 - 1 0 6 8 9 O-^-^o 
#M 2002-262886 -§-<2r^o 

mm-icm 5 1 

WO 9 1 1 1 4 5 7c 

WO 9808871c 
[«fttXlR7] 
WO 9 9 4 3 7 0 5c 

Eur. J. Biochem., 259, 426, 1999c 
2 ] 

Transgenic. Res., 9, 71, 2000 o 
Plant. Mol. Biol., 42, 583, 2000 o 
Plant. Physiol., 120, 1063, 1999c 

mmwxm 5 ] 

Proc. Nathl. Acad. Sci. USA., 97, 1914, 

amw&M e 3 

Transgenic. Res., 9, 71, 2000 o 
Plant. Physiol., 120, 1063, 1999 Q 



2000c 
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Proc. Nathl. Acad. Sci. USA., 98, 11438, 2001 o 

Proc. Nathl. Acad. Sci. USA., 97, 1914, 2000 o 
[*»«dtlR9] 

Diabetologia 41, 271-278, 1998 c 

UN#w:*:$u 0] 

Biochem 40, 2860-2869, 2001 o 
IfmWJttl 1] 

Am J Physiol 281, E155-E161, 2001 o 
[0 0 0 8] 

■cms****:**, v^tkmzfitz®.mt*y^?Mtf*km2*ifc 

G l p - i ) o*fc»»NMfcfc -e^f'Jffi - 1 K*&<> 

[0 0 0 9] 

*;££<&WS&a*i&^"e**o RUSK. *i»*&ftiJU*W***fc»lffiU EH 

&feti L mztLx^2>z.ttfxx\>mx~mMr*jb2>o tot, #$&9§obwo-o 

[0 0 10] 
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fc«U WWKtt, GLP-lt±*#'ttT»Lftlt*ttf 
[0 0 11] 

p |C J: o T*Wfr* * » * K » . T 5 J laoTb^yV^ ■/ 

y v><$©tiift#*fc*t-r4»tt*: <>o«n«:^-*^rt64*rmG lp-i 

fc*frfc!RJR**L, *l»**StGL P - 1 IWM***4 £ fcT?*4. 
[0 0 12] 
[IM*#fc"t 4 tzVXO^m 
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[0 0 13] 

&o *%Wmbii. GLP-1 (7-3 6) *i^lif<0T^KE 

, *oGLP- lf£1££^-f£^7^n"£v>T. 2 6^Wr/C, 34 
fi^T^^^^VXfiTX/^^f^tttL^GLP-lfi^ ^SG 

lp-1 tmmBt<?>m&*:iimv, pjyy^iH}ift*i^t5»tt* 

[0 0 14] 

, ^tOjasg (A) , (B) . (C) (A) fflB<D&m&'8 

m{ttRzfMMn*G-t&vNAm?-*$^ fro, -9--f bfc'f-vwaawR^ 
as#j«mit<5?- ttKiiffi * *r* & d n a et- t *- k-t t > 

m^t \mm * — t 1 * * u »^ * * - * 

tf»^#X-T&afte> (B) -LIB (A) Ci^ *9 9 -jWAS*Lfc«flMHM&* 
<fr£L (C) _LfB (B) i:t»^kL^ms^^> 
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[0 0 15] 

a^^comm^r^^yif^m^. ttm&jztxntLxmif&zttfxz&o 
fc-zfr2>i><Dxi±%^i)K shm§^. Kmw%i><7)tvxm 

[0 0 16] 

(^ffll-^sfzH^) 

J: t)n&ZttfX£2>o ttz, &bfrZ#>J;<DDNAmW s WbfrK-£tiX 

T»i> * 'j777^t^^^^f^X03 5 S"7°n^e— * — ( J . T.Odell et al 
., Nature (London), 313, 810, 1985), S W l"k&Sm<0'7**:'- 9 - (W. 
H. R. Langridge et al., Plant Cell Rep., 4, 355, I985)^£1£ffi1"& - t 

[0 0 17] 

frfr&mmn7°v*-9-\$Mfe*x\zw&<&hKx^&c> mtu*^ it^m 

ft:SSltif ?W^<^t Lf, - S - > ?>*:7i?—*f I 

m«f5^<7)7 0 n^-^- (#Hfl¥ 5 - 2 6 8 9 6 5 ^rGM) > ^^^^^>-S 
-f7^7x7- Ifll^stf^oyn^-^- 9 3/0129 
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ittffl , Te tU^yt- M^H* U 7 5 7-^ ^ A'^ 3 5 S"/ 
n^_^_( C . Gatz e t al., Mol. Gen. Genet., 227, 229, 1991), Lact^ 
^^-/i; #-/u*-*-(R. J. Wilde et al.. The EMBO Journa 

1, 11, 1251, 1992), a 1 cR/a 1 cA^d^-^ (BR&WWO 9 4/ 
0 3 6 1 9#2rf&) , ^V33;Vf3>f K*^o*-^- (#lU#£, 
mS£H, 41:2559. 1996), pa rS^n*-*- (T. Sakai et al 
., Plant Cell Physiol., 37, 906, 1996) 4fc*KJRJ&LT»***L* 
tTV 7*n-X 2 'J * JV^*^ v 9 - y Yl&itt (r b c 
S) o-^u^e— * — (R. Fluhr et al., Proc. Natl. Acad. Sci. USA, 83, 2358 
1986), 7;V*h-X-l, 6-^^X77^- VMitt^u ? - ( 
t^f 7-5 0 1 9 2 l^tem.) , $Wnn7^a/bi^>^«* 
fifc^n*-^- 5 - 8 9 #23SD m*. MF. 

[0 0 18] 

^aME^^n*- 7n7'J >*^7 , n ; e-^-(M. Nakase 
et al., Plant Mol. Biol., 33, 513, 1997), V ZsmtefrW?**- * 

-(F. Takaiwaet al., Plant Mol. Biol., 17, 875, 199l)**ffiV»* £ 

V7i>J >stfSi : -0'/n^e-^-(J. Rodin et al., Plant Mol. Biol., 20, 55 
9, 1992)^, ^^^±^?-ST^^>^ 0 ^^ : ?^ , 7 0n - :e -^-- !j >ffi l/ ^ ,r fc 
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[0 0 19] 

* — *-(A. Depicker et al., J. Mol. Appl. Gen., 1, 561, 1982), * ? Y 
tf>#/£i^<59*-5 *-*-(J. Gielen et al., EMBOJ., 3, 835, 1984) £ 

*»wtw^v»r % M7k^at~§ atf^*, A^m.^mvW) 

«\ *»WOHii«^*v>Tt±. GLP- liSMn- K-r&aMS^fctt&K 

p - 1 *?*<DmmmmbfLZ> *>©*ci±* < , aKisa&i&fc lt^xi±h§s&$ 

*lTV>*«*£^:/?- K^*>rc?(s. Josephson and R. Bishop, TIBTECH, 6, 
218, 1988) jS^mttiSfifca V^T-n^M&M'ft^f- K (fllx.i£\ 
#^2001-11480 0 , y-*im$ite<OTIgmX'\* Y-y'^y° 
f - K (iiif, ^S#It6 2 6 8 4 9 1f, iHPIfl 0-7 7 0 0^#. #$§ 
¥10-25919 8-^$SU #|B¥ 1 0- 5 0 6 8 7 1 1 - 

9 2 4 9 7^<km, #12 0 0 0-3 2 7 6 9 9-§-<2rf&) 9 

[0 0 2 0] 

mZtXk IP*,, GLP-lov»tWft*^ $WII±GLP-10 

GLP-1 (7-36) &&\t*te*<DT$SW®Effl<7>li>L<l±9m<OT$ 

>XteTAs*7 #>Buzw&LfcT s / siBa^j^^r-f- & glp-i tHMftw&ffi 

T*#& 0 #M#§9§fi, GLP-1 (7-36) BfeWi-e-OTS^gfeK^JO 
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oGLP-lffittttn^f W> GLP-1 (7-36) , GLP-1 ( 
7-3 7) X(W^<7)C^7< \?X$>2>GLT>-imMfclZkmmx£&o 

m t g l p - 1 2 tciam^ GLP-i mmmz & mmx § 

o 

[0 0 2 1] 

^mtz&^xii, ztib®&z.? >s*?n*^- F-t&mm?- (dnass^j 
twimzm&Lt:^ mmmkmzx*)^ sm^x.^w^ 

[0 0 2 2] 

m^Bmry^? t\t, ^.t^xn^znm^^h^y^^xh^, 
mz&m%%immtLxmm%mz*t2> m^*mm3^ mmmnxim^ 

Z> i> <DXl$% < , m?H£, aw^nr 1 ;^ WJ>, ^n^^v. vn 

^ * i-Xi-<7) 2 s r/ur/s > (#n 2000-10689 o-^<2r#) ^oitfcT- 
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[0 0 2 3] 
[0 0 2 4] 

^77yi^ (J^T. A. 7^7r->x^fcftt4o) fi*<^ i P t feitt 
(A. C. Smigockk L. D. Owens, Proc. Natl. Acad. Sci. USA 85, 5131, 1988 

curonidasestfeT (Morten Joersbo and Finn T.Okkels, Plant Cell Reports 
16, 219-221, 1996) *\ ^ h iJ 4 -y&^fc&rf-t^Z-hX^Z, ~>n /f * 
tXt»CKI lflt^f- (Kakimoto T. Science 274, 982-985, 1996) m<D 

[0 0 2 5] 

> V vaiflS**jtfe^) ■^strf-^'f WWttaMS^ (NPTI I 

ttitfc^ (als ;7^h7^T-b^ifjt^) *«H£ffl-f- a £ 
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%> o 

[0 0 2 6] 

<D\HU(o*i%mmzftfe u -r <D&&mm&&G- utm-tz d n a@^j t v> > 

[0 0 2 7] 
[0 0 2 8] 

(A. Gieri and H. Saedler, Plant Mol. Biol., 19, 39, 1992) 0 t *) 
*>ltAc(i> b^«=enn->^)^rfeflcpfi % w x -m 7 MittrnZftMBMS a u 3 
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A^e^O 0 {Hi~CL £ lei £ tffX£ 2> (U. Behrens et al., Mo 1.. Gen. Gen 

et. 194, 346, 1984) , h 7 V^^y^O^flif i M^I^V^ |f 
14h^>*tfV>-e£>*K -e-ODNA->— >->^*BtmilW**LTV»40-e (M. 
Muller-Neumann et al., Mol. Gen. Genet., 198, 19, 1984) . ^it:**^ 

<T)X$>h, Ds^dSpm?:^ (H. -P. Doring and P. Starlinger, Ann. Re 
v. Genet. 20, 175, 1986) . f^tnnyMt:^ *>3faV*, T^#* 
^0#< <^fitW^#gt£*t£&tf> (01lx.tf> Y. Inagaki et al., Plant Cell, 
6, 375, 1994) -hmbtiX^&o 
[0 0 2 9] 

<7)#fl-e£nib*vCV>& B. Baker et al., Proc. Natl. Acad. Sci. USA, 

83, 4844, 1986) o *f&mKiS\,*X&, gUM*. fi(D h 

[0 0 3 0] 

WkkTk (site-specific recombination system) &Cfi3fc1-£ i> <Dff%ibtiX\<*2> 

o #W&DNA@Bmwi-£&m*-gM£ (#3I9§ 

WmmZ^t SDN ASf-C*/:^ ) . StfCODNAEaiM^WKM^ 

^rfp] * |p] \/> T h Z> — 5e<?) FbI HIT? 2 jWJt Ltv^ Kit, Z.ti\zmttifc& 



aJlE# 2004-3037185 



mm 2003-092827 



^-v: 18/ 



Ztitm-fflffi.ftKft&L, ^LT^$x.i"tL{f % d^DNASE^iJK^^ • 
K&&&.^Ltt>&&Zttf%abtiX^& (N. L. Craig, Annu. Rev. Genet., 22 
, 77, 1988) o 

[0 0 3 1] 

4ftW(t$^Cre/lox^ R/RSl, FLP^ c e r^, fi 
m^^^ibtLTV^7& s (*g:|^^ LT> N. L. Craig, Annu. Rev. Genet., 22, 
17, 1988) „ m^!kWX*tettz*<Dft&Z%a(btlX\<*%\<*o Ltf>U ZLfLh<D'$k 

mofrhfrMzfrtzwmf^mmi:z-%^, mm^mwo 9 3/0 1 2 8 3-^ 

#&cisv>T> P 1 7 7-y»C r e / 1 o x3^»^OitfcT-^;UB^ 

SCt#«t)^i:4otV^ 0 *>&&&C:£§PJ!<7>— gSJfcflfl-ett, ^-Sr (Zygosacc 
haromyces rouxii) OlHM£##?fHJ&li&;i^tr&<l> R/R (H. Matsuzaki et 
al., J. Bacteriology, 172, 610, 1990) f<D»il5fir H 1i:Mii*$: 

^H^-r^-i:^i"e^^$ttTV^ (H. Onouchi et al., Nucleic Acid Re 
s., 19, 6373, 1991) 0 
[0 0 3 2] 

thZt%X1r2>ZttfX£& 0 t^R/RS^*fflv>^J|^:ii, 
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[0 0 3 3] 
[0 0 3 4] 

Kit, 1 4 1 0 8 4#|Bmo^^^lc^i-^^i:^§^o 

*m**mm.L, mwmt&fzvxDffimigi&tLxis. man. N6c i 
2^% (N6mmm.mRw? $ 3 0g/L v^-^n-x. 2. 8g 

/L yn'J'A 0. 3g/L ^f^E 2mg/L 2, 4-D, 4g/ 
[0 0 3 5] 
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[0 0 3 6] 

Wffl&W&l&N 6C12TCH25 i&ift (N 6 *R«aBHRinf^ 5 3 0 g 

/L v^-^n-^, 2. 8g/L yn'JV, 0. 3g/L *f^t, 
2mg/L 2, 4-D. 5 0 0mg/L *M-y'J>, 2 5mg/L ^ 
^07^>^, 4g/L y;V7-f h) •Cl«ffli&#Lfc&, MK, »Jr& 
§*N6C14TCH2 5ig* (N6^*RW5 >E 3 0g/L v 
.x-^n-;^ 2. 8g/L ^nijy, 0. 3g/L ^^y^ 4mg/ 
L 2, 4-D, 5 0 0mg/L *M-y'J>, 25mg/L 
/fy>, 4g/L ^5>f» -CiaiBJ^*L, ^^H#J^iHUt*MS R C 
J&ife (MSfcMfctSSOltflf * 3 >fg (Murashige, T. and Skoog, F. , 1962, Phy 
siol. Plant., 15, 473), 3 0 g/L ya-^n-^, 3 0 g/L sorbitol 
, 2 g/L casamino acids, 5 0 0mg/L vU^, 4 g/L y 

[0 0 3 7] 
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& Q t/c, Lxwhtitzm^Kn, &m%immzftt>-r 

[0 0 3 8] 

[GLP-I3g?>£jl] 

£^&£ffl^T, GLP-lH£Ji£t-r&o GLP-lli, *MfcffWfc>f V 
>#&£3fnJ8fc1-&5fc/l'* >fc LTftie>*LTV^ to-e, GLP-1 (7-36) 

Hi s-Al a-Glu-Gly-Thr-Phe-Thr-Ser-A 
sp-Va 1-Ser-Ser-Tyr-Leu-Gl u-Gl y-Gl n-A 
1 a-Al a-Lys-Glu-Phe-I 1 e-Al a-Trp-Leu-V 
al-Lys-Gly-Argt?^$nra (E?!l3fe©E3W^ 2 ) £j#o^ 
•/^K-C**o ^S&UIKfc^Tfi, iGLP-1 (7-36) <7>T^ /mae^JS- 
a-K-t-^a^f-, jfSc^fi, GLP-1 (7-36) <7>T ^ J WWM<D 1 
^@<7) T K J m&X.^ m&RV?/ i> L < ttttin $ *LfcffiBI* ib & 0 . ^oGLP 

[0 0 3 9] 

[GLP-lif#:] 

#S&9!«U ±IBOi9twGLP-l«0^jg^S:H«f-6t*^ iGLP 

"PT^^GLP-l <om^fe*W&-f& ^O-C^^o G 
LP-1 (7-3 6) BfcV>t4^-OT 5yKiB2Rl0 1 t L< t±8fe«WT$ygfe**^C 

gm^<y f / / x«#*n$tL^^ij^?>^o> ^GLP-iM^n^ 
mzm.&i>x, idp-i snm*j&*, ^igl p-i t mmmom^mw 
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[0 0 4 0] 

-T&fc-^ $»GLP - liiftlt GLP-1 (7-36), 
yfl^t>«rO> GLP-litttttS^f KO, 2 6{£&^* ^ >K 

r% GLP-i (7-3 6) i%\<^±z<DT$ymMim<?>ixtem.me>T$sm s 

y^Kiiti, GLP-1 <7> ftjfE#, 3Sli#> fciO^fri&OCskSfiT* Kftfcfc 
^■tr i> <DT~$> !), 0IL<(i, GLP-1 (7-36) > GLP-1 (7-37 
) Xl±^tib<DCJfcmT< K-C**o ^H^GLP-lififtt, MIC, 8& 

-OTte. # y ^ K«ON*»^ ^2#B<7)7 9 ni;^^>Jg>v^iT7-> 
[0 0 4 1] 

_Lffi£>£i3l9 N ^tlv^GLP-1 (7-3 6) »±, 7 3 y MfcBBEl 
:Hi s-Al a-Gl u-Gl y-Thr-Phe-Thr-Ser-Asp 
-Va 1-Ser-Ser-Tyr-Leu-Glu-Gl y-Gl n-Al a 
-Al a-Lys-G 1 u-Phe-I 1 e-Al a-Trp-Leu-Va 1 
-Lys-G 1 y-Ar g X'Tjk £ g££ij £f#o^:/f- K^C 8fi*-t'J 
>K$C&Ltz [Ser8] tit, 2#B (8fttc*B^) ©A 1 a^Seri:^ 
$*LTV^dt4:^ e $H^GLP-li^l±, fb^-frJ***^*;**^ 

^flMO— flfcO-r*.* f ^##tc-e§^) ; Dugas H.£^Penney C, Bioorganic C 
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hemistry, 1981, Springer-Verlag, New York, pp.54-92^ Merrifields JM, Che 
m.Soc, 85, 2149, 1962. Stewart^^Young, Solid Phase Peptide Synthesis, 
pp. 24-66, Freeman (San Francisco, 1969) 0 #!lx.f£> 4 3 OA^^f KMi 
(PE-Applied Biosystems Inc, 850 Lincoln Center Drive, Foster City CA 94 
404) £ ^PE-Applied Biosystems^ X fitz^^H ? ^^fflV^T> @*| 

*)*&w<7>'<'7?-f*&j&x^z>o Bo cr^w-e^Mia 

. PE-Appl ied Biosystems^ m&<Dm&m&m%fr A Z> o 
[0 0 4 2] 

*mm(D g l p - 1 mmfa<Dmm?-m&z-ftffiK x^^ma, GLP-iti 

#^)DNA^^ XI* * VJ:£ttm<Dy)V'tj=r>tfa~- KLTV^DNA 

frWX*\*M l f&X$> «9 >. Brown <b<7)Methods in Enzymology, Academic Press, NY, 
i6 8t, 10 9-15 1imitll>o 
[0 0 4 3] 

ism* * ^ mt? £ it k x$z, tkm&omm zmB^-r 

tI*f*ttti:fc^i*o tfOx-tf, ^f&^OGLP- lg^#*f^£*> 
"/nf^A, T r p EfciTO* ^/^©l^f^r, 14^ 

Z<0&r&l^ C*ll±Hse *Hi<OGLP-l 
tfK£ ai^Sf&SK J: Ox G L P - 1 ifa£#<ai£#£*#£ it^fi 
[0 0 4 4] 
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KhmSo io*fri:ii, GLP-lfi#^-WIi^> a« 
&o G L P - 1 ^ - *«>"***-*fflv» 

v»i* *l t * -c * * . ^ ^ ^ - vmm * wftMm* * * 

^tCio^-C^-CabO^ HfefcliManiatisfcOK Molecular Cloning; A Labor 
atory Manual, Cold Springs Harbor Laboratory Press, NY, Vol. 1-3, 1989£ 

n _^_^ — * ^ v - * - m t mf&m \zm& s e jk««i&;r. owsamfe 

ical Research Products Catalogued OTie Stratagene Cloning Systems Catal 
ogue*«#J!rc§*. *«BOGLP-llHWW)ti^ £ <ffiv»fe*LTv*& 

[0 0 4 5] 

Dfcf&IK G L P - 1 ^#^>5fUffl] 

*»WC«*tLfcGLP-llWW*»i, IW^IflW^ 

L-t, mm-rzztirezzo wfl©»^fflt g l p - 1 

g L P - 1 #B4t 4*t«AK*«rC* D , «^«r. 

[0 0 4 6] 
[ft**] 
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oning (Sambrooket. ah, 1989) X»i*fi*#OflJl ^V^flCfV^ *>tt 

/Co 

[0 0 4 7] 

1 ] 

I. ^7^U*pGlbGLP13 0Hm« 

pTL 7 (H.Ebinuma et al., Molecular Methods of Plant Analysis, 22:95 
, 2002) (DEco RIfcSse8387IfWR#»ffcWK, ffflRI£#Eco Rl£Sse8387I-Ci2J 
OtBU^f^^nrU >7*n^e-*-, ffi9IJ#^l^i" [Ser8, G 1 n26 
, Asp34] -GLP-1 ( 7 - 3 6 amide) fca- K^*a©WT»TMt« ( 

7X5 KpG 1 bGLP^ffCo [S e G 1 n26, A s p34] -G 

LP _1 ( 7 -3 6amide) \U 2 \zwf i ? GLP-1^7-3 

6fl^75 ^<D8l?L*-kV 2 6t?:^^^i:, 34 

'/IfE^JfAt^^oT, fON*flt:'J^^ (A AG) Sr#inbrv^ 

«2) o 

[0 0 4 8] 

-77, pUC 1 8*«IR»5RRpn moffiLT. T 4 *° V * 9 — If £ X *) *<D 
WmM^^mitLtz^ WfrfrLT, 7^7X5 KpUC 1 8AKpn I 
o p N P I 1 3 0 (#HH¥ 9- 1 5 4 5 8 0^-<Zr#) <fc «J „ i£S?>g|5{£#^lft& 
Jfex.^jam^K^R s Hft**t^**ft*«IR»*S8e8387I-e«mLT, 
U*pUC18AKpn IOSse8387HWR»*«tt»-#A-*-* £ £ IC J: 7*7X 
U'pNPI 130PUC £ Wfco 

3113. 77X5 FpNP I 1 4 0 (#@f§¥9- 1 5 4 5 8 0-^<&#) X *K C 
aMV3 5S7n^-^-, Hm ^nv^f v>»14) mf^RttV/^; > 
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-C^jaitT^^^^ KpNPI 130 PUC<^Kpn I1WIRW3HfctfcK:J¥AL, ^ 
7X5FpNPI13 0Hm£#£ o 
[0 0 4 9] 

glft^&T 9 ?;^ Ktt, :<^pNP I 1 3 OHmi *K RBfraffittftAfttt. 
&x.3&o8.ifcx.BB?iJR s Hftf *Lfc«*4rWR»*Sse8387I-e«»ii LT, 7^* 
> KpG 1 bGLP^SseSSSTiaiJPl^^^Ai-^-^^i^^ 1 ^^ .1*1 
Kp G 1 b GLP 1 3 OHm 1 5^3 B 2 4 B#T»LfcfT«Cfe 

pGlbGLP13 0HmOftll^^*Bll-4^ -©pGlbGL 
P 1 3 OHm^^^fttH&Sirfe^twa&f ft*ii: (T-DNAfl 
it) Oftflffia^i&HfcllUK^-fo 01-4 4', G 1 b-Pt±4 >it 
■fg^OT'n*-*-*. GLPf* [S e G 1 n 2 6 N A s p 34 ] -GLP- 
1 ( 7 - 3 6 amide) & =r - Ki~ & fltfi^f- «r , globul int± >f * ^ n "7* U >dtfc^- 
TJ±y^V >->>^— tfae^^* 1 ; rf-Mkv^f^*, lalilac 
Z' «<5T-Oif>T-^, 3 5S-Pli* 1 J777-^fO')'f^<7)3 5Syn 
iptliip tflHS^*, A-CHofeT»±i p tlfi?S#0#'J 

x.@E?iJ Rst -e- <7>W>m-ftfil £ > H m fcfc^ ^ ^* n -7 -f v £ , tfzRB 

fcLBl±T-DNA«#C9#!MB#J&^LTV>a 0 
[0 0 5 0] 

II. 7jru/*9 t 1 ) *7&^<D pGlbGLP130 HmWlA 

A.7^77'>x>^EHA10 5**£, 1 OmLWYEBtMi 
*X5 g/L. 1 g/L, ^7*1^5g/L, '>3t5 g/L. 2m 

M MgS0 4 , 2 2ttOpH7. 2 (IT^!|^^^|^ 2 2tWp 
Hfci"*o) ) l^ML, OD6 3 0^0. 4^^0. 6<7)iit:S^it% 2 
8 'C-CJ&fcLfco 6 9 0 0 X g> 4t, 1 0*W*'tLC*ILfclfe 

. W#*2 0m lOl OmM HEPES (pH8. 0) tC^LT, 9 
OOXg, 4°C, 1 O^FII^ttilU 2 0 0 1 OYE 
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[0 0 5 1] 

0. 5m 1 fa-rrtt,^^^ K#AfflB^5 0 M 1 £ 3 M 1 <*>79*5 
KpGlbGLPU 0Hm£rI£-L> ZtUZ^ls? fn^V-ya (v- 
;/ac/HJ— h->*t-A [BIORADtt] ) £fflv>T:/7*3- Kt*AU 0 
0 ^ 1 OYEB«tflc^Jfe*jHIx.T2 5 < CT' 1 BtfSJgi: d LTig*Lfco£tf>lM* 
50mg/L # 1"7^ v >^JnY E B^^Jfe 1 . 5w/ / v%,'ftfe 

TfrtiV&X-zf^XZ K&ttffiU A. 7^77vi>^EHAl 0 5»:^7 
X5KpGlbGLP13 0 Hmi'lX? ttTV^ d «h <r*L£>om£ 
-etL-rttEHA 1 05(pGlbGLP13 0 Hm) t Ltz 0 
[0 0 5 2] 

in. mmm<om& 

, fflfaJL^fflM »»I^y'J-X4 'Ef^ft^^Dha-^ (p 
9 3-9 8) «MCMof;„ «IS*ifc^MI?t, N6C 1 2*&i& (N 
6M8H*m;ftO t lf*$ >9U 3 0g/L v^-^n-*, 2. 8g/L 

0. 3g/L *f^E 2mg/L 2, 4-D, 4 g/L ^9 
-f K pH=5. 8) KStfcU t-y^^f-T'f y-;Ht2 8 
*L.Tf&^£-tf\ T^ny^f'J'JAEHAl 0 5 (p G 1 b G L P 1 3 0 Hm 

) Kx&mmttm-tttzo 

[0 0 5 3] 

IV. EHA 105(pGlbGLP130 HmJCiS'f^ <DJ&M$i3fe38 «£ TfWSk 

L, y3f5g/L, 2 mM MgSO^ 1 5 g/L Tig* 
U7/O/^f'J^AEHA10 5 (p G 1 b GLP 1 3 OHm) YEB 
^M*e2 5°C> 1 8 0 r pmt-IW, 3 0 0 0 r pnu 2 0frfflT&<bLX 
*f L> T^fy'J^^/ (lOmg/L) *^ON 6 tSfldtife (N6«ili 
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7kW9$>j£ (ChuC.C., 1978, Proc. Symp. Plant TissueCuture, Sience Pre 
ss Peking, pp.43-50) , 3 0 g/L ya-^D-^, 2mg/L 2, 4 — 
D, P H=5. 8) OD 630 = 0. 1 5 fcfcSidfcSWU JfcftfflT^n 

[0 0 5 4] 

III-ClMIL^Ife^aT-* 5 0m 1 fa-7i:A^ ^dKflg&fflT^n^ 

Jff«Jff*N 6C12^i (N 6 fctfSHaS&tf *? * 5 3 0g/L -> a 

-^n-* N 2. 8g/L :/nMj 0. 3g/L / t, 2mg/ 

L 2, 4-D, 4g/L ^l^-f K pH=5. 2) KttflcU ^-VlDV 

N6C12TCH2 5*£* (N6it£«Sm$ 30g/ 
L va-^n^, 2. 8g/L yop, 0. 3g/L #"9^/^, 2 
mg/L 2, 4-D, 5 0 0mg/L #;W*— S'V^ 2 5mg/L />>f 

[0 0 5 5] 

£tf>JBESfc«:N6 C 1 4TCH2 5^Afe (N 6*HWaaRXtTtf 9 ^ 
, 3 0g/L ya-^n-^, 2. 8g/L yn^A 0. 3g/L #-<f 
5/®, 4mg/L 2, 4-D, 5 0 0mg/L #;W^~-> 9 ^, 2 5mg 

/l Mm^y>, 4g/L w^-f M -es&KiarojgfSu Hfc 

, MSRCit^ (MS*«aaRtftf^5>{R (Murashige, T. andSkoog.F., 
1962 Physiol. Plant., 15, 473) , 3 0 g/L ya-^D-^ 3 0g/L 
sorbitol, 2 g/L casamino acids, 5 0 0mg/L #;l/^.=^> V > > 4 
g/L y;V9^f M T?igf#Lfci:£^ EHA105(pGlbGLP130 
Hm)t0^f^ l J| 2 ^^coF^tc^X(i^J»^S^kt^o 
S^bLfc*Xtt^*W#tt»«^Mlt»«[LrfeTlf$*> W5t2 0 cra» 
#j3&&t#fc 0 Z.<Dl3m± 0,DNeasy 96 Plant Kit (Q IAGENli) £ffiv>T2fe 
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WNA^ttSU PCRfti:t [S e G 1 n 2 6 % As p34] -GLP 
-1 (7-3 6amide) £ 3- Ki-**^«>#ft*W^^o 
10 0 5 6] 

*tfc [Ser8, Gln-26, A s p34] -GLP-1 ( 7 - 3 6 amide) fca-K 
i-*»fe=F**ffi-r*fc*. ^7^-3-1 :5'- GGATCCATGGCTAGCAAGGTCGTC 

-3' (@e^iJ#-^3) 3-3:5'- GATCACTATCTCGTTGCATGCAACAC -3' 

4) *fflv>fco ^ttfcPCRU&* (*5j7 0 0 bp) \tTifu-^Y)VmMM 

ft*Iv»T*tfU ftfeffDNA + W, [Ser8, G 1 n 2( \ Asp34] — G 

LP-l (7-3 6amide) £ 3 - K*f;&*f^^GPGE*flMR Lfco 

[S er8, G 1 n26. As pS4] -GLP- 1 (7-3 6 amide) £3- K"£"& 
£}LT [Ser8, G 1 n 26 > Asp34] -GLP-1 (7-3 6amide) * 

[0 0 5 7] 

V. *W«*#*f 

IV. T'H^WlOmg^:^ 10% (v/v) ^V-fen-ZK 0. 2 
5% (w/v) SDS. 5% 2-^#7 9 l^^-^£'^fr> 6 2. 5 mM 
OTris-HCl (pH6. 8) 50^ 1 »t^^' 

^^^ttttit. 10 0m5*i8fllfc*^ SDS-PAGEi:ltUo S 
DS-PAGEIil 5% (w/v) *''J7^'JJV7 5 K (7*V;VTS KIN, 
N . -^fv^t^7^';;V7^ K=3 0:0. 8) YfrZm^'Cffvtzo 

ykhtitzf^m^*, ffiffiV? Mmage Gauge (s±^K"7^;VA) CtM 
U [S e r»> G 1 Asp34] -GLP-1 (7-3 6 amide) fcn-K 

[0 0 5 8] 
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[JttRW i ] 

a^D7'T/7°n^-^-, E?!l#* 1 KaH" [Ser8, G 1 n26. As 
p34] -GLP-1 (7-3 6amide) £ 3- K-T&itfcT-W^lg^K^AS 

^ n r >; > & o\ ^ y > &fc&B<v # y r r~ Mt v >? -r 

mZtitzmttmftZ^tr, 12 6 * - P G l b G L P -Hm5; 

^x*^, wxte&juwfci n fritz -£> zw&xtestim^fcuwfczn 

III 5 «fc VWbfrteZo fc, [S e G 1 n26, A s p34] -GLP- 1 ( 
7-3 6 amide) K-f&iifST-^n XDn^M^mXZ tifzWi& 

?z/>*?\*, nMfflixtkmztifzj ^^g^rpw^sBtu strnmitttm 
Lxmrnxme^ov^ov^Lti (us) 0 

[0 0 5 9] 

I. GLP-liffO^ 

MTKm-fGLP- immfc*. Model 430A^^ K^Jft« (PE-Applied Bi 
osystems, Foster City, CA) l-<fc ^>@^B / n^t* <t ot-nlU HPLCHJ:«9 
fflM^> vx^^ h;Wc£ ^$q n p£5i^L£o #£«f±9 5 0 /o&-h<o^><7>£^£ 
Jt^^J 1. GLP-1 (7-36 amide) 

(^1GLP-1) 
it^m^n 2. [Ser8] -GLP-1 (7-36 amide) 
Jfc^§^#!l 3 . [Gly8] -GLP-1 (7-3 6amide) 
Rjiflll. [G 1 n26, Asn34]-GLP-1 ( 7 - 3 6 amide) 

[0 0 6 0] 

II. GLP- liSW-f^'; y^AMP^fStt 

t hGLP - 1 ^##:02r^£;ft^DNA@E?iJ (Graziano"^ Biochem Biophy 
s Res Com, 196:141-146, 1993) KH-^ffc^* * ~ L£o 
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x/NAx^-iPicHo-Ki mm* mm^ trame* u ^glp- 

H»lX104ce 1 ls/ml/wel 1 T 2 4 b Kl«x. 

Ty4r >f^ttl±, *|BIBft*GLP-llMW^>»«TK:«t* (PBS, 5 
6ffiM ^n-X, lmM^VW>W*>f^ 2 0/.M Ro2 0 
- 1 7 2 4. 0. 5%BSA. P H7. 4) ^3 7t, 3 0W>^ 
V3>L^ 0 5N^1 Ofx 1 Unx.T-f >^a^-y 3 >^lLUo 
L P - 1 G L P - 1 oRJfcfc * 0 fflU&rt frt&^M * V 

y^AMPt, cAMP-Screen™ system (Applied Biosy stems) lCi*i>-«f^A 
^/77-b^:^SteL/:o H7lc#lGLP-l«»»OtO'J v* A 

MPm^Mte^^t^o 

iOtt*. [Se r8] -GLP-1 (7-3 6amide) > [G 1 y 8 ] -GL 
P-l (7-3 6amide) . 45*0* [G 1 n26, A s n34] -GLP-1 (7- 
3 6amide) l±. ?3*9G L P - 1 PM*)** * V** AMPI4itt^ 

[0 0 6 1] 

tt&ftlO [Gln26, Asn34] -GLP-1 (7-3 6amide) fco^t 
h^v^If, ^»J2i:|Wl»^LT-9--r^ i ;-^AMP^m^tt^i«fe 

BP*>, #jft-C»*:±IBGLP-l»*fr*, BOmMWWlfT^fAp 
H7. 8i:5 0 0^g/ml^ilSi:^^i:»U:c ^*« 100 ^ 1 
fc, 5 0 0 M g/m 1 V -7is>mm (Promegatt^ : Cat.No. V5113) £ 5 1 
jnit, 3 7^ mMHfco ESflklt 7 1. 5%x^-M2 0 
0^1 (final 6 5%) fcUnifCfr^ 4tt5W1 5, 0 0 0 r p ml^ 
fcJ:9Ji**HJRU x^U->3>Ue ^ S ^ 1J 

H8(i> hUy^Vftfeffifrfc^aa^O [Gin 26 , Asn34] -GLP-1 ( 
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7-3 6 amide) Oi&tfcO^##te&^Lfc<>tf>-e2b&o [G 1 n26, As 
4] -GLP-1 (7-3 6amide) fi, h V -f*s >9BiWfflk #kSt£T~T&f£ K&v* 

[0 0 6 2] 

[* Ifcffl 4 ] 

njfew i f> ttfc x n . o . 025 M7jcm<b^- > y ^ a 

[Ser^ Gln26, A s p 34] -GLP-1 (7-36 amide) t ?u 
>t«^U^^7MU 5 0 mM£t&7te£T A p 

H 7 . 8 "CI 5ffif*3RKb, 83/ig/ml h »J (Promegatt^ : Cat.N 

o. V5113) £6,« 3 7ttaEtW; fl U 2> 4. 6, 2 0B#F^(7) 

RS?Si-7 1. 5%^^y-;H 2 0 0// 1 (final 6 5%) fcJnx.TRJ&'BciL 
Lfco 4tt5Wl 5, 0 0 0 r pmi'C4:<): D _t?t£l§]J|XU ^/^V- 

m9it, M&9>'*?£LXnfz [Ser8, G 1 n26, A 

sp34] -GLP-1 (7-3 6) <D Y 7"v ^iHrai^40||#**f; & 

Ser8 G 1 n26, Asp 34] -GLP-1 ( 7 - 3 6 amide) it, h>;-/v> 
flttt-C* £ t ftfofr o fc 0 
[0 0 6 3] 

mtffl2. [Ser8, G 1 n 26 , A s p 34] -GLP-1 (7-36 ami 

de) 

[0 0 6 4] 
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[0 0 6 5] 

p - 1 <7)^^ffl^pT^tt^^^^i6^> *> (Dxh , m^mB^Rxfmm 

[0 0 6 6] 

mnm 

SEQUENCE LISTING 

<110> NIPPON PAPER CO. , LTD. 

National Institute of Agrobiological Sciences 
SANWA KAGAKU KENKYUSHO CO. , LTD. 

Bio-oriented Technology Research Advancement Institution 

<120> The production method of plant stroge organ that recombinant 
protein is high-producted and novel recombinant protein 

<130> 4903 
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<140> 
<141> 

<160> 4 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 90 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 
<222> (1)..(90) 

<220> 

<223> Description of Artificial Sequence '.recombinant protein 
<400> 1 

cat tct gag gga aca ttc aca tct gat gta agt tct tac etc gag ggc 48 
His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

caa gca get caa gaa ttc ate get tgg etc gta gat ggc cgt 90 
Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asp Gly Arg 
20 25 30 
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<210> 2 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: recombinant protein 
<400> 2 

His Ser Glu Gly Thr Phe Thr .Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asp Gly Arg 
20 25 30 



<210> 3 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 3 

ggatccatgg ctagcaaggt cgtc 24 



<210> 4 

<211> 26 

<212> DNA 

<213> Homo sapiens 



ffi!E# 2004-3037185 



mm 2003-092827 



^-v: 36/ 



<400> 4 

gatcactatc tcgttgcatg caacac 

*»HO«IWHC»vvr, pGlbGLPlSOHmfW^AOH, pT 
L7^pGl bGLPO^t'^tll^^o 

*»SO«We^ pGlbGLP13 0Hm^WH> pU 
C 1 8RtTp-NP I 1 3 OHpNP I 1 3 0 PUC^A**^**-*^** 

o 

[113] 

*»W«>stt6«^*v»T. pGlbGLP130HmW^©H, pN 
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